~" Outcome after 252 posterior fossa explorations for the treatment of trigeminal neuralgia was determined by a retrospective review. Patients with distortion of the fifth nerve root caused by extrinsic vascular compression underwent microvascular decompression, those with no compression underwent partial sensory rhizotomy, and those with vascular contact but no distortion of the nerve root underwent decompression and rhizotomy. The mean follow-up period was 5.1 years. An excellent (75 %) or good (8 %) clinical outcome was achieved in 208 patients; 13 patients (5%) experienced little or no pain relief. Thirty-one patients (12%) suffered recurrent trigeminal neuralgia an average of 1.9 pain-free years after operation; recurrence continued at a rate of approximately 2% per year thereafter. Reoperation for recurrent or persistent pain provided excellent or good results in 85% of reoperated patients, but partial sensory rhizotomy was required in most of these patients. Outcome was affected by previous surgical procedures. A previous percutaneous radiofrequency lesion was associated with a significantly greater incidence of fifth nerve complications and a worse outcome after posterior fossa exploration. Because of this finding, the authors recommend that percutaneous radiofrequency rhizolysis be reserved for patients who have failed posterior fossa exploration or who are not candidates for surgery. Patients with compressive nerve root distortion and a short duration of symptoms before surgery had a significantly better outcome than patients with a longer duration of symptoms. In contrast, there was no relationship between the duration of symptoms and outcome of patients without nerve root distortion. Vascular decompression may cause dysfunction of the trigeminal system in tic douloureux, but in patients who remain untreated for long periods an intrinsic abnormality develops that may perpetuate pain even after microvascular decompression. Posterior fossa exploration is recommended as the procedure of choice for patients with trigeminal neuralgia who are surgical candidates.
T RIGEMINAL neuralgia (TN) is treated with a vari-
ety of medical and surgical therapies, but its etiology and optimum management remain controversial. Issues that have not been resolved include what constitutes "significant" vascular compression of the trigeminal nerve root, what are the causes of failure and recurrence after decompressive or ablative procedures, how can the complications of such procedures be minimized, and what is the role of sensory rhizotomy in posterior fossa exploration. In an attempt to resolve some of these issues, the results of 252 posterior fossa explorations were retrospectively reviewed.
Clinical Material and Methods
Between 1969 and 1985, 252 surgical procedures for the treatment of TN were performed in 246 patients.
In six patients TN was present at different times on both sides of the face, and each occurrence was considered to be a separate case for the purposes of analysis. Twenty-three operations were performed for recurrence of pain or after the initial procedure failed to provide relief; the results for these patients will be considered separately.
Patient Population
Patient characteristics are summarized in Table 1 . No patient had multiple sclerosis. All patients had either failed or were intolerant of medical treatment with carbamazepine (88%), Dilantin (phenytoin, 60%), baclofen (4%), or other drugs (20%), used either alone or in combination. One hundred six patients (42%) had undergone previous surgical treatment before referral to our service. Previous surgical procedures were grouped with respect to anatomical location and to the use of ablative or nonablative technique (Table 2) . Proximal ablative procedures affecting the trigeminal ganglion or roots had been performed in 41 patients; these included placement of a percutaneous radiofrequency lesion 29 in 28 cases, subtemporal retrogasserian rhizotomy in nine, percutaneous trigeminal ganglion glycerol injection 34 in three, and partial sensory rhizotomy (PSR) in the posterior fossa in one (Group A). Distal ablative procedures included alcohol injection in 43 patients and nerve section or avulsion distal to the ganglion in 15 (Group B). Seven patients had previously undergone posterior fossa microvascular decompression (MVD), which has been classified as nonablative.
Diagnosis and Preoperative Evaluation
The diagnosis of TN was made by a history of abrupt intense paroxysms of pain, usually provoked by nonnoxious stimuli and confined to the trigeminal nerve distribution on one side of the face. In general, patients experienced no pain between attacks, but those with longer periods of dull aching pain and superimposed episodes of paroxysmal pain were not excluded from the study.
The preoperative diagnostic workup consisted of a neurological examination and neuroradiological studies. Computerized tomography (CT) scans were obtained in patients seen after 1978. Recently, preoperative magnetic resonance (MR) images have been obtained as an alternative to or in combination with CT scans. In the early phase of the study, angiography was performed in patients in whom tumor or vascular malformation was suspected. Since the availability of MR imaging, angiography has been limited to patients with MR evidence of an arteriovenous malformation or aneurysm.
Surgical Procedure
Each patient was informed of the relative risks and potential advantages of continued medical treatment or surgery, and each elected surgery. In addition to exploration and decompression, consent was obtained for PSR in all cases.
All procedures were performed by the senior author (C.B.W.) using a technique described elsewhere, t6'33 '36 Patients were placed in the lateral decubitus position and were hyperventilated and given antibiotics, mannitol, and dexamethasone during surgery. A 3-cm retromastoid craniectomy was performed. An approach was used that followed the petrotentorial junction, and the petrosal vein was coagulated and divided when encountered; the arachnoid overlying the fifth nerve was exposed and opened.
Based on operative findings at this point, patients were separated into three treatment groups. The proximal nerve root was inspected for evidence of arterial or venous contact and the presence or absence of distortion by such structures. An MVD was performed when nerve root distortion was the result of extrinsic compression (the "MVD group"). Veins were coagulated and divided. Arterial loops were dissected from the nerve root and displaced by a small sculpted prosthesis of sponge Teflon inserted between the root and the vessel. One drop of cyanoacrylate cement was used to secure the prosthesis to the pia of the pons or nerve root.
Patients in whom no vascular contact was found underwent PSR (the "PSR group"), consisting of section of the inferior one-half to two-thirds of the portio major. Patients in whom vascular contact was found without deformity of the nerve root underwent displacement of the vessel and PSR (the "MVD + PSR group"). When a tumor was found to be compressing the nerve root, decompression was performed by removal of the tumor and patients were included in the MVD group.
Data Analysis
Assessment of the history, operative findings, and follow-up course was obtained by examination of clinic and hospital records and by telephone interviews. All results were based on the patient's last follow-up visit.
For purposes of analysis, the operation performed at our institution was designated the "first" procedure. Each patient was assigned to one of four outcome categories after the first procedure (Table 3) . Patients who experienced complete pain relief that allowed discontinuation of all medication and with no recurrence were judged to have had an "excellent" outcome. Patients in whom pain relief has been substantial but in whom minimal persistent pain is tolerated without medication, or in whom complete pain relief is now obtained by (well-tolerated) medication were judged to have had a "good" outcome. Patients who initially experienced complete pain relief for at least 1 month after operation but who subsequently suffered a recurrence of pain ipsilateral to the site of operation were designated the "pain-free, recurrence" (PFR) group. Patients who experienced little or no pain relief, or who continued to experience pain despite medication, were judged to have had a "poor" outcome. Included in the latter category are patients whose pain had been reduced in severity compared with their preoperative symptoms but could not be controlled fully with medication. The outcome categories of patients undergoing reoperation for failure or recurrence are excellent, good, and poor.
Data were analyzed with respect to the patient's sex, age at onset of pain and at the time of operation, duration of symptoms before the "first" procedure, number of trigeminal nerve distributions affected, op- pain-free without medication pain-free on well-tolerated medication, or mild pain not requiring medication pain-free after operation for more than 1 month followed by recurrence of pain requiring medical or surgical therapy minimal or no pain relief after operation * UCSF = University of California at San Francisco; PFR = painfree, recurrence. erative findings, procedures performed, complications, length of the follow-up period, subsequent procedures performed, and outcome after the first or subsequent procedures. When groups were compared, p values are reported only when the follow-up period for different groups fit within a t distribution. The effects on outcome of the duration of symptoms before operation, previous procedures, and the procedure performed by us were assessed with the Gehan comparison of KaplanMeier survival curves. ~'s Parametric data were examined with a factorial analysis of variance (ANOVA), and intergroup comparisons were performed with Sheffe F and Fisher's t-test. Nonparametric data were first compared with the Kruskal-WalIis ANOVA for ranks, and pairwise comparisons were performed with the Mann-Whitney U test, applying the Bonferroni correction.
Results
There were no significant differences in age at onset of pain, duration of symptoms, or age at operation among the three treatment groups (MVD alone, PSR alone, or MVD + PSR). The female:male ratio was 70:30 for all groups.
The operative procedures and findings are summarized in Table 4 . Distortion of the nerve root caused by arterial or venous contact was treated with MVD alone in 166 patients. Absence of vascular contact with the nerve root was treated by PSR alone in 30 patients. Vascular contact without anatomical distortion of the nerve root was treated by MVD + PSR in 56 patients.
In seven patients, a total of three epidermoid cysts, two seventh nerve schwanommas, and two meningiomas were identified. In four of these patients, the tumor had displaced an arterial loop that directly abutted the nerve root entry zone. In four other patients, compression by an ectatic loop of the vertebral or basilar artery was found. Two small arteriovenous malformations that caused nerve root compression were found and the root was decompressed. In three patients, the nerve root appeared to be abnormal by inspection under the operating microscope, and no extrinsic compression was evident; PSR was performed and a small biopsy sample obtained. Focal proliferation of Schwann • 0.7 * There were no significant differences between patient groups with respect to age at onset, duration of symptoms, or age at operation. Men were significantly more frequent, however, and women less frequent in the group with nerve root distortion. Means are given + standard error of the means. MVD = microvascular decompression; PSR = partial sensory rhizotomy. 
O u t c o m e
O u t c o m e was assessed after the first procedure regardless of the response to any subsequent operation (see Clinical Material and Methods section). For example, patients who had a poor initial outcome but were pain-free after a second procedure were assigned to the poor outcome group. One hundred eighty-nine patients (75%) had an excellent outcome. Nineteen patients (8%) are pain-free with medication or have mild pain that does not require treatment; these patients had failed previous medical therapy and were assigned to the good outcome group. The 31 patients (12%) in the P F R outcome group initially experienced complete pain relief for more than 1 month, after discontinuation of all medication, but subsequently suffered a recurrence that required medication (17 cases) or reoperation (14 cases). Thirteen patients (5 %) experienced minimal or no pain relief and were managed with medication alone (six cases) or reoperation (seven cases). There were trends toward a better outcome among patients who underwent M V D + PSR and toward a worse outcome after PSR alone, but the differences were not significant (Table 5 and Fig. 1) .
The length of the follow-up period, defined as the time from the first operation to the last follow-up visit, was 5.1 _+ 0.4 years (mean _+ standard error of the mean); the range was 6 m o n t h s to 16 years. There were no significant differences in the length of follow-up period between the four outcome groups (Table 5) or the three treatment groups.
Patients with pain in multiple trigeminal divisions had a longer duration of s y m p t o m s before presentation than did patients with pain limited to one division (8.5 _+ 0.6 years vs. 6.4 _+ 0.5 years, respectively; p < 0.05). The n u m b e r of divisions affected by pain, however, was not independently related to outcome.
The duration of s y m p t o m s before surgery was significantly related to outcome. Patients with s y m p t o m s for less than 8 years experienced a better outcome (86% good or excellent) than did those with s y m p t o m s for longer than 8 years (75% good or excellent, p < 0.05). The best outcome (91% good or excellent) was achieved in patients with the shortest duration of s y m p t o m s (< 4 years before surgery), while the worst outcome (69% good or excellent) was found among patients with the longest duration of s y m p t o m s (> 13 years before surgery). An inverse relationship existed between age at onset of T N and the duration of s y m p t o m s before treatment. As a result, patients who had excellent outcomes were older at the onset of s y m p t o m s (mean age 53.6 years) than were those in the good (48.3 years), P F R (48.9 years), or poor (46.7 years) outcome groups (p < 0.05, Fig. 2 ). These relationships were true when all treatment groups were examined together, but separate analyses showed that the effect occurred only in patients with nerve root distortion. In patients without nerve root distortion who underwent PSR, there was no relationship between outcome and duration of symptoms. Prior surgery also affected outcome. Patients who had previously undergone a proximal ablative procedure (percutaneous radiofrequency lesion, glycerol injection, or subtemporal retrogasserian rhizotomy: 41 cases) had a significantly worse outcome (63 % excellent, 14% poor) c o m p a r e d with those who had previously undergone a peripheral procedure, MVD, or no surgical therapy (78% excellent, 3% poor: 211 cases, p < 0.05; Table 6 ).
The effects of duration of symptoms and previous procedures on outcome were also assessed by analysis o f Kaplan-Meier curves generated as a function of pain-free survival (Fig. 3) . Previous treatment with a proximal ablative procedure had a negative effect on outcome (p < 0.001). This was independent of age, duration of symptoms, or the type of procedure per- * Group A = patients who had undergone previous "proximal" ablative procedures (mean follow-up period 4.9 _+ 1.2 years (+_ standard error of the mean); see text). Group B = patients who had undergone previous "distal" ablative procedures, microvascular decompression, or no previous surgery (mean follow-up period 5.0 • 0.9 years). Patients in Group A had a significantly worse outcome than patients in Group B. PFR = pain-free, then recurrence. formed by us. A long duration of symptoms also affected outcome negatively, but only in patients found at operation to have nerve root compression (p = 0.05). The worst outcome was seen in patients who had both a long duration of symptoms and a previous proximal ablative procedure.
Thirty-one (14%) of 220 patients who were initially completely pain-free after surgery suffered a recurrence that required medical or surgical treatment (the P F R group). The average time to recurrence in this group was 1.9 _+ 0.3 years, with a range of 5 weeks to 6 years. There were 15 recurrences within 1 year of operation, after which recurrences were seen at a rate of 2% per year for the next 6 years. Although patients have been followed for as long as 17 years, the incidence of recurrent pain more than 6 years after operation cannot be assessed accurately because the average follow-up period was 5.1 + 0.4 years.
Outcome among different treatment groups was related significantly to the sex of the patient. Seventy percent of the study group were women; they were significantly more prevalent in the poor outcome group (77%) than the P F R (61%), good (63%), or excellent (61%) outcome groups (p < 0.05) ( Table 5 ). Men were also significantly more likely to have nerve root distortion (p < 0.05, Table 4 ).
Outcome After Reoperation
Of the 20 patients who had a second procedure, 13 patients had recurrent pain that occurred an average of 1.0 + 1.24 years after the initial procedure, and seven patients had persistent pain. Thirteen patients had initially undergone MVD alone, five PSR, and two MVD + PSR as the first procedure. The second procedure was PSR in 18 and MVD in two of the 20 patients with reoperation. At reoperation, the original sculpted prosthesis was still securely interposed between the abnormal vascular loop and adhered to the nerve root in all patients who had undergone MVD as the first procedure. No attempt was made to remove the prosthesis, and PSR was performed proximally. In one patient, new adhesions had formed between the sponge-nerve complex and nearby pons, which distorted the nerve root and were the apparent cause of recurrent pain. In another patient, vascular contact causing nerve root distortion was identified at reoperation.
The clinical outcome after the second procedure was better than that after the first procedure in these patients. An excellent result was achieved in 15 patients (75%), a good result in two (10%), and a poor result in three (15%). The average length of follow-up was 4.0 + 1.7 years.
Complications
Postoperative complications involving the cranial nerves are listed in Table 7 . There were no differences in complications between patients in the PSR and the PSR + MVD groups; therefore, results for the two groups were combined for analysis of complications. Transient cranial nerve deficits that lasted 6 weeks to 6 months and then resolved completely affected nine patients (4%), eight of whom underwent MVD alone. Seven experienced temporary facial weakness and two * Persistent cranial nerve (CN) complications were twice as likely after partial sensory rhizotomy (PSR; p < 0.01). Complications (transient or persistent) affecting the facial and cochlear nerves were more likely after microvascular decompression (MVD; p < 0.01). Transient deficits lasted 6 weeks to 6 months and resolved completely.
i Includes all patients in the "MVD + PSR" group. suffered partial hearing loss. Persistent partial hearing loss occurred in eight patients (3 %), seven of whom had undergone MVD alone. Persistent facial weakness occurred in one patient who had undergone MVD alone. Of the 18 cases of temporary or persistent hearing loss or facial weakness, 16 occurred after MVD alone and two after PSR. This difference was significantly greater than the relative incidence of the two procedures (p < 0.01), and represents a greater risk of developing seventh or eighth cranial nerve complications after MVD alone than after PSR.
Complications involving the fifth cranial nerve occurred in 18 patients (7%, Table 7 ). Facial numbness after PSR was not considered a complication unless it was associated with dysesthesia or functional disturbance; this occurred in 12 patients (5 %), five after MVD and seven after PSR. Corneal hypesthesia occurred in four patients (1.5 %), all of whom had undergone PSR. Painful dysesthesia with facial anesthesia (anesthesia dolorosa) occurred in two patients who had undergone PSR (0.8%).
Seven of the 12 patients who developed persistent facial dysesthesia and all patients with corneal hypesthesia or anesthesia dolorsa had undergone PSR. Thus, PSR was more likely to cause persistent trigeminal nerve complications (p < 0.01, Table 7 ).
The number of trigeminal nerves affected, age at onset of pain and at operation, sex of the patient, duration of symptoms before surgery, or type of previous medical therapy were not associated with an increased risk of developing a cranial nerve complication postoperatively.
Of the 41 patients previously treated with a "proximal" ablative procedure that affected the trigeminal ganglion or roots (Group A, Table 2 ), 13 (32%) developed a trigeminal nerve complication (dysesthesia, corneal hypesthesia, or anesthesia dolorosa) after MVD alone, PSR alone, or the two procedures used in combination (Table 8) . Only five (2%) of 211 patients who had not undergone a previous proximal ablative pro- Table 2 ). This was true despite a smaller relative incidence of partial sensory rhizotomy (PSR) versus microvascular decompression (MVD) in this group. cedure developed these complications (p < 0.005). This was also true when age and duration of symptoms were taken into account. Thus, a previous proximal ablative procedure significantly and independently increased the risk of developing postoperative complications of the fifth nerve (regardless of the nature of the "first" procedure), and had a negative impact on outcome. Furthermore, regardless of which previous procedure had been performed, MVD was associated with a greater incidence of facial and cochlear nerve complications postoperatively, while PSR was associated with a greater incidence of fifth nerve complications.
Complications after reoperation were similar in kind and incidence to those found after PSR as the first procedure, although the number of patients is too small to allow statistical comparison. Two patients experienced postoperative dysesthesia, one corneal anesthesia, and one transient facial weakness.
General complications of surgery are listed in Table  9 . There were no operative or perioperative (within 6 months) deaths. Delayed onset of hydrocephalus after PSR occurred in two patients and was treated by shunting. Deep venous thrombosis was found in one patient and resolved following treatment with anticoagulation agents. One patient developed cerebellar edema postoperatively; no cause was identified at reexploration and the patient recovered completely. Postoperative bacterial meningitis occurred in one patient and resolved with antibiotic therapy. Cerebrospinal fluid (CSF) leaked through the wound in five patients, resolved with spinal drainage, and did not recur. There was one case of CSF rhinorrhea that required reoperation and repacking of the mastoid air cells. Aseptic meningitis, which led to treatment with dexamethasone and a longer hospital stay, occurred in 11 patients. Eight patients had periods of confusion and disorientation postoperatively. After other causes had been ruled out, this state was attributed to the intra-and postoperative administration of dexamethasone; symp- toms resolved after discontinuation of the medication. Eight patients in whom TN had been treated successfully complained of "tension headaches" postoperatively. An outbreak of previously undiagnosed herpes labialis occurred in five patients postoperatively.
Discussion
Trigeminal neuralgia is caused by extrinsic compression of the nerve root or by a demyelinative intrinsic lesion within the root or root entry zone of the brain stem. ~~~~ Because patients with either intrinsic or extrinsic lesions have the same symptoms, it is probable that pain is caused by the same mechanism in both groups. 52~ Areas of focal demyelination are found in the root entry zone of patients with TN, ~ and there is an increased frequency of TN in patients with multiple sclerosis, ~7~' a disease characterized by multifocal demyelination. ~ Compressive nerve lesions produce focal demyelination, ~)'3-2~ and may spare small myelinated and unmyelinated nociceptive afferent fibers. ~ Moreover, acute compression selectively and reversibly disturbs conduction in large myelinated afferent fibers, spares function in the smaller nociceptive fibers, and may produce painful dysesthesias. ~ There are at least two possible mechanisms by which demyelinative lesions can produce pain. First, there is considerable evidence that large myelinated fibers localize cutaneous input and also have a segmental inhibitory effect on pain transmission within the brain stem and upper cervical cord. I i Selective loss of large fibers can reduce this inhibitory influence in the presence of persistent nociceptive afferent input from smaller unmyelinated fibers. Thus, a central pain-gating mechanism can be disinhibited by demyelinative lesions of the trigeminal nerve. Second, ectopic impulses can be generated from demyelinative nerve lesions. ''~-35 A single impulse produced by non-noxious sensory input arriving at the demyelinated zone can elicit multiple action potentials that are propagated orthodromically. Phenytoin decreases the number and frequency of such ectopic action potentials; ~ it is useful for the treatment of TN and the paroxysmal pains of multiple sclerosis. ~ Pain produced by TN and other syndromes of demyelination-induced pain depend on continued sensory input from the " ~o periphery.-Thus, there is both experimental and clinical evidence that nerve root compression or intrinsic demyelination can lead to disordered conduction of impulses that are capable of producing pain in TN.
In this study a short duration of symptoms was associated with the best outcome, while the worst outcome was found for patients with a long duration of symptoms. These findings are supported by recent reports; ~~ however, we found this association only in patients with compressive lesions who underwent MVD. In patients with no nerve root distortion who underwent PSR, there was no association between duration of symptoms and outcome. The same lack of association has been reported for patients treated by placement of percutaneous radiofrequency lesions, another type of ablative procedure. 2' When adequate MVD of a distorted nerve root does not relieve pain, then a persistent intrinsic lesion is the probable cause of the disorder. The success of MVD for the relief of TN depends upon the reversibility of dysfunction caused by arterial compression of the nerve root. The poorer outcome associated with a longer duration of symptoms suggests that dysfunction may be reversible initially but later becomes intrinsic to the nerve root and causes pain even after adequate decompression.
One implication of this concept is that determining the "significance" of extrinsic compression of the trigeminal root, even when distortion is present, is not always possible by visual inspection. A subset of patients in whom extrinsic compression has led to an intrinsic lesion will not respond to decompression alone. This may account in part for the 15% to 25% failure rate for MVD that has been reported in numerous series. 1.3.4.15 17,2 t.24,27,29.30.32.33,36 If the poor outcome for patients with a long duration of symptoms before surgery is the result of an intrinsic conduction disorder, development of this disorder is probably slow. In this study, outcome was affected negatively for patients with a duration of symptoms longer than 8 years. Results of a previous study are remarkably similar; outcome was affected negatively for patients with a duration of symptoms longer than 9 years. 4 The recurrence of TN several years after successful MVD is being reported with increasing frequency, v'24 We found a late recurrence rate of 2% per year (Fig. 3) . This suggests that the process of conversion of a reversible compressive lesion into an intrinsic lesion continues in a small subset of patients even after decompression has been achieved and may be responsible for late recurrence. In this study, analysis of patients undergoing reoperation after a failed MVD showed that recurrent vascular compression does not account for recurrent TN.
In 10% to 20% of patients PSR does not relieve pain. One reason may be the failure to perform a sufficiently generous rhizotomy. These patients commonly return with a small remaining area of normal facial sensation in the division that had been affected, which is now capable of triggering pain. These patients may respond to a second, more extensive rhizotomy, or to a radiofrequency lesion.
Although there was no mortality in this series, the morbidity associated with posterior fossa exploration was similar to that reported in the recent literature.l3416.24 Persistent hearing loss ipsilateral to the side of operation occurred in eight patients (3%), seven of whom had undergone MVD. The incidence of this complication did not decrease as more patients were accrued, a finding that has been reported recently by others. 24 The greater likelihood of this compli-cation developing after MVD may be related to the increased cerebellar retraction necessary for adequate decompression 17 or it may be related to a vascular effect. 14222~, The occurrence of painful dysesthesia after MVD is consistent with the idea that this procedure may cause a certain amount of trauma to the nerve root, although it is unlikely that this is the primary mechanism 3~ through which MVD relieves pain.
It has been reported that patients with pain in more than one division have a worse outcome after MVD than patients in whom pain is limited to one division. 3~ In this study, no independent relationship was found between outcome and the number of divisions affected. We prefer to explain the apparent association as the result of a longer duration of symptoms in patients with pain in multiple divisions.
Placement of a percutaneous radiofrequency lesion causes corneal anesthesia in 7% to 22% of patients, while moderate to severe facial dysesthesia requiring treatment occurs in 5% to 9% of patients. 212932 In this study, outcome after posterior fossa exploration in patients who had undergone proximal ablative procedures such as radiofrequency lesions was significantly worse than for patients who had not been treated with these procedures. Similar findings have been reported recently. 4-3~ Because of the high recurrence rate after placement of radiofrequency lesions, -~1"29 the increased fifth nerve postoperative complications, and the reduction in efficacy of posterior fossa exploration, we believe that this procedure should be reserved for patients who are not candidates for general anesthesia or who have failed a posterior fossa exploration.
The best outcome after posterior fossa exploration was achieved in patients with a short duration of symptoms who had not undergone a previous ablative procedure. Posterior fossa exploration is recommended as the procedure of choice for the treatment of TN in patients who have failed medical therapy and are candidates for surgery. Furthermore, the decision to operate on patients who meet these criteria should not be delayed, because prolonged medical treatment may ultimately reduce the efficacy of surgery by allowing a reversible compressive lesion sufficient time to develop into an intrinsic disorder of conduction.
